In this paper described the usable and effectiveness of automation control by using fuzzy logic controller for controlling the speed of DC motor that will be used on string roller of fishing rod. The transfer function of DC motor has been obtained. For transfer function, the load of DC motor will be acted as input, and the output is the velocity of DC motor. The fuzzy rule base then created by trial and error. The step response between fuzzy logic controller and without using fuzzy logic controller then obtained and compared. As a result, the fuzzy logic has successfully reduced the overshoot of step response.
Introduction
Fuzzy logic control surely has its most interesting point as it can attracted most attention. Recently, fuzzy logic control has found many applications in the past decade. This is so largely because fuzzy logic control has the capability to control uncertain, nonlinear systems. It also has capability to control the system when there is no availability of mathematical model. A fuzzy logic controller makes control decisions by using IF-THEN rules. This controller can be divided into two types: Mamdani type and Sugeno type. Mamdani-type FLC uses fuzzy number to make decisions. Sugeno-type FLC uses linear function of input variable to generate control actions. Composition rule of interference [1, 2] and its variants [3] [4] [5] , that lead by Zadeh, analogy and similarity, and interpolation analysis of fuzzy reasoning, are the references as main ideas for various fuzzy methods. A fuzzy logic controller can be regarded as a real-time expert system that employs fuzzy logic to manipulate qualitative variables. Fuzzy logic control is a control algorithm based on a linguistic control strategy, which is derived from pro knowledge directly into an automatic computerized control. Fuzzy logic control doesn't need any tough precise calculations like the others control system. The idea simply employs uncomplicated precise calculations to help mimic the expert knowledge, while the others control system use difficult mathematical calculation to provide a model of the controlled plant. Although it doesn't need any difficult mathematical calculation, however it will provide effective and good performance in a control system. For this reason, it can be one of the best offered answers today for a wide class of challenging controls issues. On the case of DC motor, many varieties for speed control have been developed, such as proportional (P), proportional integral (PI), proportional derivative integral (PID), adaptive and fuzzy logic controller (FLCs) have been developed for speed control of DC motors [6] [7] [8] [9] .
Objectives
The objectives of this research is to analyze the effectiveness of fuzzy logic control that will be used to control the velocity of DC motor on string roller of fishing rod. The effectiveness is measured based on comparison of overshoot, rise time, and settling time between fuzzy logic and non-fuzzy logic.
Limitation of Research
Because of its non-linearity of DC motor based on load, the maximum load of the DC motor will be limited until 10 kilograms.
Literature Review
This section will discuss about model of DC motor that can be found on many literature. And also the equivalent mathematical model of this DC motor
DC Motor Mathematical Model
DC motors are very highly reliable and flexible because of its good behaviors, like high starting torque, linearity control, and efficient response. DC motors are very suitable for wide range of speed control and adjustable speed drive. 
Where V a = applied voltage e m = motor back emf K t = motor torque constant I m = equivalent moment of inertia reflected at the motor shaft b = equivalent viscous coefficient reflected at the motor shaft I a = armature current K e = motor voltage constant T = torque generated by motor
The obtained transfer function:
Research Flowchart

Figure 2 Research Flowchart
For the flowchart of this paper, first the input and output of the system must be determined. After that, the transfer function must be calculated. By using trial and error, the membership function for each input and output must be determined. Simulation program then used to simulate the result. The membership function and rule must be redrawing again if the result didn't satisfied.
Result and Discussion
The base of fuzzy logic is from the simulation of people's opinions and perceptions to control any system. Fuzzy logic control is constructed on logical relationships that can be understood by human. The words like "very small, small, medium, little medium, large, very large" is commonly used as logical relationships. There is a strong relationship between fuzzy logic and fuzzy set theory, which is similar to Boolean logic. The generic algorithm for fuzzy logic control can be designed as follows: A. The DC motor that will be used must has high toque and high density. The specifications for this research includes as follow: Based on the parameter, the transfer function for this DC motor has been obtained as: The control surface that produced on MATLAB software based on these rules shown as below: Figure 8 Control surface Figure 8 above shows control surface that represents the smoothness of new control system that has been developed.
By using Matlab software, the simulation of fuzzy logic control has been designed as follows: Figure 9 Fuzzy Logic Simulation Diagram Figure 10 Step Response Fuzzy Logic Figure 10 shows the step response from closed loop control system based by using fuzzy logic control. Based on the step response, the rise time is on 0.7 seconds, overshoot: 19.5876 %, settling time: 0.8 seconds.
Conclusions
Using MATLAB software, the mathematical model for DC motor has been obtained. First, a rule of fuzzy logic was created and implemented. Then, the step response of closed loop and open loop control system was compared. Without controller, the step response has overshoot that cannot satisfy the system requirements. Without using fuzzy logic, the overshoot on open loop control system can reach 60.6%. By using fuzzy logic controller, it can handle the overshoot. The simulation from closed loop control system by using fuzzy logic control has succeeded to reduce the overshoot to 19.58%. For next improvement, the author suggests improvement on fuzzy rule base table so it can run more smoothly.
